
Atty. Docket No. PLA13 P-300 
Express Mail No. EL764188461US 

WTND POWERED GENERATOR 
BACKGROUND OF THE INVENTION 
This invention relates generally to wind turbines, and more particularly to wind 
powered electrical generation assembly. 
5 Shortages and increased cost of fossil fuels have stimulated renewed interest in the use 

of wind power to generate electricity. Wind powered generators are used to harness the 
power of the wind and to translate the mechanical energy of the wind into electrical energy 
with a generator. The energy from the generator can be used to power any number of 
electrical devices, potentially including all of the power requirements of a home. 
10 Heretofore, wind powered generators have included airfoils designed specifically for 

wind turbines. Wind blowing past a turbine does not push the blades, but rather the air passing 
over the blades' upper surface travels farther than air crossing the underside, thus resulting in a 
] pressure difference that creates lift. As lift drives the blades forward, they turn a drive shaft 
connected to a generator. However, wind powered generators typically have been too large, 
15 too expensive or too loud to allow a typical homeowner to use the wind powered generator to 
power their homes. Furthermore, the wind powered generators have been too hard for a 
typical home owner to transport and install easily at their homes. 

Accordingly, a wind powered electrical generation system solving the aforementioned 
disadvantages and having the aforementioned advantages is desired. 



SUMMARY OF THE INVENTION 
The wind powered electrical generation assembly of the present invention can easily be 
used and installed to produce energy by a home owner. In a first aspect of the present 
invention, a portable wind powered generator tower for supporting a wind powered generator 
25 is provided that includes a lower tower section and an upper tower section, and an elevator 
configured to be connected to a wind powered generator to raise and lower the wind powered 
generator from the lower tower section to the upper tower section, thereby allowing the wind 
powered generator to be raised, lowered, and removed from the tower. 




In a second aspect of the present invention, a wind powered generator support assembly 
for supporting a wind powered generator is provided that includes a tower and a vertical 
elevator on the tower configured to vertically lift the wind powered generator with a carriage 
to position the wind powered generator at a top of the tower. 
5 In a third aspect of the present invention, a wind powered electrical generation system 

is provided that includes a tower including a vertical elevator and a carriage, and a wind 
powered generator configured to be connected to the carriage, wherein the wind powered 
generator can be placed within the carriage after the tower has been erected and lifted 
vertically with the carriage to position the wind powered generator at a top of the tower. 
10 In a fourth aspect of the present invention, a wind powered generator is provided that 

includes a housing, a rod configured to rotate within the housing, at least two spars connected 
i | to the rod and an airfoil connected to each of the spars. Each spar includes a cam member and 
v £ ; each airfoil includes a cam surface configured to engage the cam member on the spar to 
'M thereby rotate the airfoils relative to the spars as the airfoils move along the spars towards an 
Itf end of the spars. 

' In a fifth aspect of the present invention, a wind powered generator is provided that 

includes a housing, a rod configured to rotate within the housing, at least six spars connected 

p to the rod, an airfoil connected to each of the spars and a generator located upwind of the spars 
and interconnected to the rod, wherein the spars and the rod will rotate as wind passes the 

20 airfoils to thereby power the generator. 

In a sixth aspect of the present invention, a wind powered electrical generation system 
is provided that includes a tower having an elevator with a carriage, a first member rotatably 
connected to the carriage, a second member connected to the first member, and a hub assembly 
connected to the second member. The hub assembly includes a plurality of spars and an airfoil 

25 is connected to each spar. A generator is also connected to the second member. The spars and 
the second member will rotate as wind passes the airfoils, thereby powering the generator. 

In a seventh aspect of the present invention, a portable wind powered generation system 
is provided that includes a tower having an upper tower section and a lower tower section, 
with the upper tower section and the lower tower section being removably connected. The 

30 portable wind powered generation system also includes a wind powered generator and an 

elevator connected to the tower, with the elevator being able to move between the lower tower 
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section and the upper tower section of the tower. The wind powered generator is configured to 
be connected to the elevator to raise the wind powered generator from the lower tower section 
to the upper tower section. Furthermore, the wind powered generator can be unconnected 
from the elevator and the upper tower section can be unconnected from the lower tower 
5 section, thereby allowing the portable wind powered generator assembly to be easily 
transported and erected. 

These and other features, advantages and objects of the present invention will be further 
understood and appreciated by those skilled in the art by reference to the following 
specification, claims and appended drawings. 



15 present invention. 

Fig. 3 is front perspective view of a portable tower of the present invention. 
Fig. 4 is a cross sectional view of the portable tower of the present invention taken 
along the line IV-IV of Fig. 3. 

Fig. 5 is a front view of a carriage of the present invention. 
20 Fig. 6 is a perspective view of a wind powered generator of the present invention. 

Fig. 7 is a perspective view of a vertical member of the wind powered generator of the 
present invention. 

Fig. 8 is a top view of the vertical member of the wind powered generator of the 
present invention. 

25 Fig. 9 is a cross sectional view of the vertical member of the wind powered generator 

within the carriage of the portable tower of the present invention. 

Fig. 10 is a perspective view of a horizontal member of the wind powered generator of 
the present invention. 

Fig. 11 is a front view of the horizontal member of the wind powered generator of the 
30 present invention. 



10 



BRIEF DESCRIPTION OF THE DRAWINGS 



Fig. 1 is front perspective view of a wind powered electrical generation system of the 
present invention. 

Fig. 2 is rear perspective view of the wind powered electrical generation system of the 
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Fig. 12 is a perspective view of the horizontal member of the wind powered generator 
of the present invention. 

Fig. 13 is a front view of a hub of the horizontal member, spars and airfoils of the wind 
powered generator. 

Fig. 14 is an enlarged front view of the spar and the airfoil of the present invention. 
Fig. 15 is a perspective view of the spar and the airfoil of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
For purposes of description herein, the terms "upper," "lower," "right," "left," 

10 "rear," "front," "vertical," "horizontal," and derivatives thereof shall relate to the invention 
as orientated in Fig. 1 . However, it is to be understood that the invention may assume various 
alternative orientations, except where expressly specified to the contrary. It is also to be 
understood that the specific devices and processes illustrated in the attached drawings, and 
described in the following specification are simply exemplary embodiments of the inventive 

15 concepts defined in the appended claims. Hence, specific dimensions and other physical 
characteristics relating to the embodiments disclosed herein are not to be considered as 
limiting, unless the claims expressly state otherwise. 

The reference number 10 (Figs. 1 and 2) generally designates a wind powered electrical 
generation system embodying the present invention. In the illustrated example, the wind 

2Q powered electrical generation system 10 includes a wind powered generator 12 and a portable 
tower 14 for supporting the wind powered generator 12 above the ground. The wind powered 
generator 12 includes a plurality of airfoils 16 adapted to rotate as wind blows by the airfoils 
16 to power a electrical generation assembly 18. The electrical generation assembly 18 
converts the mechanical energy from the rotation of the airfoils 16 into electrical power and 

25 transmits the electrical power through wiring to a remote source (not shown). 

In the illustrated example, the portable tower 14 (Figs. 1-4) supports the wind powered 
generator 12 above the ground to allow the airfoils 16 of the wind powered generator 12 to 
contact a sufficient amount of wind to provide steady rotation of the airfoils 16. The portable 
tower 14 includes two lower tower sections 20, an upper tower section 22 and an elevator 24 

30 for raising and lowering the wind powered generator 12 between a bottom of the tower 14 and 
a top of the tower 14. The lower tower sections 20 each include a left L-shaped column 26, a 
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right L-shaped column 28 and a rear L-shaped column 30. In a preferred embodiment, each of 
the legs of the L-shaped columns 26, 28 and 30 have a 60° angle therebetween and the re- 
shaped columns 26, 28 and 30 are positioned to form the corners of an equilateral triangle. 
The lower tower sections 20 include an outside horizontal brace 32 extending between and 
5 connected to an outside face of the left L-shaped column 26 and the rear L-shaped column 30 
at one foot intervals for stabilizing the L-shaped columns 26 and 30. Another set of outside 
horizontal braces 32 extend between and are connected to the outside faces of the right L- 
shaped column 28 and the rear L-shaped column 30 at one foot intervals for stabilizing the L- 
shaped columns 28 and 30. The lower tower sections 20 further include an inside horizontal 
10 brace 34 extending between a vertical edge of the leg of the left L-shaped column 26 nearest 
the rear L-shaped column 30 and the vertical edge of the leg of the right L-shaped column 28 
,, S j nearest the rear L-shaped column 30 at one foot intervals to connect the left L-shaped column 
26 to the right L-shaped column 28. The lower tower sections 20 are preferably eight feet in 
;|| height, although it is contemplated that any height could be employed. Furthermore, although 
|| two lower tower sections 20 are shown, one or more lower tower sections 20 can be used, 
j depending on the height of the lower tower section 20 and the desired height of the wind 
powered generator 12. 

The lower portion of the illustrated tower 14 is built by vertically stacking the lower 
| * tower sections 20. To begin construction of the tower 14, a lowermost lower tower section 20 
30 is positioned on the ground or other support and then a second lower tower section 20 is 

positioned above the lowermost lower tower section 20, with the left L-shaped column 26 of 
the second lower tower section 20 being vertically aligned with the left L-shaped column 26 of 
the lowermost lower tower section 20, the right L-shaped column 28 of the second lower tower 
section 20 being vertically aligned with the right L-shaped column 28 of the lowermost lower 
25 tower section 20 and the rear L-shaped column 30 of the second lower tower section 20 being 
vertically aligned with the rear L-shaped column 30 of the lowermost lower tower section 20. 
Thereafter, vertical braces 36 are fastened to the top of the columns 26, 28 and 30 of the 
lowermost lower tower section 20 in the bottoms of the columns 26, 28 and 30 of the second 
lower tower section 20. If more lower tower sections 20 are used, the lower tower sections 20 
30 are stacked and connected with vertical braces 36 as described directly above, building the 
tower 14 upwards. 
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In the illustrated example, the upper tower section 22 is configured similar to the lower 
tower sections 20 and includes a top left L-shaped column 38 and a top right L-shaped column 
40 identical to the left L-shaped column 26 and the right L-shaped column 28, respectively, of 
the lower tower section 20. The upper tower section 22 includes a plurality of top inside 
5 horizontal braces 41 extending between the rearmost vertical edges of the top left L-shaped 
column 38 and the top right L-shaped column 40 identical to the inside horizontal braces 34 
extending between the left L-shaped column 26 and the right L-shaped column 28 of the lower 
tower sections 20. A top rear L-shaped column 42 extends upwardly from the adjacent lower 
tower section 20 and then converges towards the top inside horizontal brace 41 located between 
10 the top edges of the top right L-shaped column 40 and the top left L-shaped column 38. A 
plurality of top outside horizontal braces 43 extend from the outside faces of both the top left 
L-shaped column 38 and the top right L-shaped column 40 to the outside faces of the top rear 
L-shaped column 42, similar to the outside horizontal braces 32 extending from the left L- 
shaped columns 26 to the rear L-shaped column 30 of the lower tower sections 20. The 
1^ topmost top inside horizontal brace 41 and the topmost outside horizontal braces 43 form a 
UJ triangle about half the size of the triangle formed by the columns of the lower tower sections 
' n 20. The upper tower section 22 is connected to the adjacent lower tower section 20 using 
vertical braces 36 as discussed above. Therefore, the vertical braces 36 are fastened to the 
* bottoms of the columns 38, 40 and 42 of the upper tower section 22 and the tops of the 
2j| columns 26, 28 and 30 of the adjacent lower tower section 20. The upper tower section 22 is 
1 eight feet in height, with the top two to four feet of the top rear L-shaped column 42 being 
slanted towards the top horizontal brace 41 between the top left L-shaped column 38 and the 
top right L-shaped column 40. It is contemplated, however, that the upper tower section could 
be more or less than eight feet in height. Once the lower tower sections 20 and the upper 
25 tower section 22 are assembled, the elevator 24 is also fully assembled and ready to raise and 
lower the wind powered generator 12. 

The illustrated elevator 24 includes a vertical track 44 and a carriage 46 (Figs. 4 and 
5). The carriage 44 is adapted to move vertically along the vertical track 44 to move the wind 
powered generator 12 from a top of the portable tower 14 to the bottom of the portable tower 
30 14. The vertical track 44 is comprised of a pair of vertical flanges forming a first side guide 
45 and a second side guide 47. The first side guide 45 comprises the forward legs or vertical 
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strip portions of the left L-shaped columns 26 of the lower tower sections 20 and the top left re- 
shaped column 38 of the upper tower section 22. The second side guide 47 comprises the 
forward legs or strips of the right L-shaped column 28 of the lower tower sections 20 and the 
top right L-shaped column 40 of the upper tower section 22. Consequently, when the tower 14 
5 is constructed as described above, the vertical flanges 48 are aligned and the vertical track 44 
is formed. 

In the illustrated example, the carriage 46 (Figs. 4, 5 and 9) includes a top pivot ring 
50 configured to vertically support the wind powered generator 12, a middle support 54 and a 
lower support 56 for maintaining the wind powered generator 12 in a proper horizontal 

10 position, and a pair of U-shaped tracks 52 connecting the top pivot ring 50, the middle support 
54 and the lower support 56. As seen in Fig. 9, the top pivot ring 50 includes an annular 
support flange 51 extending inward and upward from the inside surface 53 of the top pivot ring 
50 adjacent a top of the top pivot ring 50. The annular support flange 51 includes a plurality 
of roller bearings 55. As explained in more detail below, the wind powered generator 12 is 

15 configured to rest on the roller bearings 55 to allow the wind powered generator 12 to rotate 
relative to the carriage 46 and the portable tower 14. The roller bearings 55 are preferably 
well greased to allow the wind powered generator 12 to easily rotate. The pair of U-shaped 
tracks 52 define a groove 58 adapted to accept the vertical flanges 48 of the vertical track 48 of 
the elevator 24. Therefore, the carriage 46 is allowed to slide vertically along the vertical 

20 track 44 by sliding the carriage 46 up and down the tower 14 with the vertical flanges 48 of the 
vertical track 44 within the groove 58 of the U-shaped tracks 52. A C-shaped housing 49 is 
connected to the sides and rear surface of the top pivot ring 50. The U-shaped tracks 52 are 
connected to rear corners of the C-shaped housing 49 and extend downward therefrom such 
that an axis of the top pivot ring 50 is parallel to the vertical track 44. Additionally, the rear 

25 portion of the outside annular surface 60 of the top pivot ring 50 is preferably located between 
a rear portion of the pair of U-shaped tracks 52 so the top pivot ring 50 and the C-shaped 
housing 49 will not strike the inside horizontal braces 34 and 41 of the lower tower sections 20 
and the upper tower section 22 as the carriage 46 moves up and down the vertical track 48. 
The illustrated middle support 54 of the carriage 46 provides stability for the carriage 

30 46 and assists in retaining the wind powered generator 12 within the carriage 46. The middle 
support 54 includes a first middle support piece 62 and a second middle support piece 64. The 
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first middle support piece 54 is a beam extending between the U-shaped tracks 52 at a location 
in the middle of the height of the U-shaped tracks 52. The first middle support piece 54 
includes a left portion 61 connected to the left side U-shaped track 52, a right portion 63 
connected to the right side U-shaped track 52 and a middle portion 65 having a first semi- 
5 circular channel 66 therein that faces away from the tower 14. The second middle support 
piece 64 includes a first side flange 68 and a second side flange 70 with a C-shaped middle 
flange 72 forming a second semi-circular channel 74. The first side flange 68 and the second 
side flange 70 include fastener openings 76 adapted to be aligned with fastener openings 78 in 
the left portion 61 and the right portion 63, respectively, in the first middle support piece 62 

10 for attaching the second middle support piece 64 to the first middle support piece 62 with 
fasteners (not shown). Once the first middle support piece 62 is connected to the second 
middle support piece 64, the first semi-circular channel 66 of the first middle support piece 62 
and the second semi-circular channel 74 of the second middle support piece 64 will form a ring 
having an axis co-linear with the top pivot ring 50. As described in more detail below, once 

15 the wind powered generator 12 is positioned on the top pivot ring 50 of the carriage 46, the 
second middle support piece 64 is connected to the first middle support piece 62 to assist in 
horizontally stabilizing the wind powered generator 12. 

In the illustrated example, the lower support 56 provides further stability to the carriage 
46 and also assists in retaining the wind powered generator 12 within the carriage 46. The 

20 lower support 56 includes a first lower support piece 67 and a second lower support piece 69. 
The first lower support piece 67 is a beam extending between the U-shaped tracks 52 at a 
location at the bottom of the U-shaped tracks 52. The first lower support piece 67 includes a 
left portion 71 connected to the left side U-shaped track 52, a right portion 73 connected to the 
right side U-shaped track 52 and a middle portion 75 having a first semi-circular channel 78 

25 therein that faces away from the tower 14. The second lower support piece 69 includes a first 
side flange 77 and a second side flange 79 with a C-shaped middle flange 81 forming a second 
semi-circular channel 81 . The first side flange 77 and the second side flange 79 include 
fastener openings 85 adapted to be aligned with fastener openings 87 in the left portion 71 and 
the right portion 73, respectively, in the first lower support piece 67 for attaching the second 

30 lower support piece 69 to the first lower support piece 67 with fasteners (not shown). Once 
the first lower support piece 67 is connected to the second lower support piece 69, the first 
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semi-circular channel 78 of the first lower support piece 67 and the second semi-circular 
channel 81 of the second lower support piece 69 will form a ring having an axis co-linear with 
the top pivot ring 50. As described in more detail below, once the wind powered generator 12 
is positioned on the top pivot ring 50 of the carriage 46, the second lower support piece 69 is 
5 connected to the first lower support piece 67 to assist in horizontally stabilizing the wind 

powered generator 12. The carriage 46 also includes a strengthening cross plate 80 extending 
between the U-shaped tracks 52 at a location below the middle support 54 and above the lower 
support 56. The carriage 46 further includes a pair of L-shaped support flanges 82 connected 
to a front portion of the outside annular surface 60 of the top pivot ring 50 and extend 
10 rearward to a lower portion of the U-shaped tracks 52 to provide structural stability to the 
carriage 46. 

The illustrated tower 14 also includes a carriage raising assembly 48 (Figs. 1-3) for 
raising and lowering the carriage 46. The carriage raising assembly 84 includes a winch 86, a 
cable 88 and a pulley 90. The winch 86 is preferably a windlass connected to the lowermost 

15 lower tower section 20 and is accessible by a person standing near the lowermost lower tower 
section 20 of the tower 14. The pulley 90 is connected to a U-shaped pulley support bar 92 
connected to the top left L-shaped column 38 and the top right L-shaped column 40 between 
the topmost top inside horizontal brace 41 and the second highest top inside horizontal brace 41 
of the upper tower section 22. The cable 88 is connected at a first end to the winch 86, 

20 extends upward to and wraps around the pulley 90, extends from the pulley 90 towards the 
carriage 46, and is connected at a second end to the cross plate 80 of the carriage 46. A user 
of the wind powered electrical generation system 10 can raise and lower the carriage 46 and 
the wind powered generator 12 by winding the winch 86. The winch 86 therefore includes a 
locking mechanism for maintaining the carriage 46 in a vertically selected position. It is 

25 further contemplated that the carriage 46 can be raised and lowered by other means, including 
a powered winch. 

In the illustrated example, the wind powered generator 12 (Fig. 6) is raised into the 
wind a distance above the ground for converting the mechanical energy of the wind into 
electrical power. The wind powered generator 12 includes a vertical leg 94, a horizontal leg 
30 96, the airfoils 16 connected by spars 98 to the horizontal leg 96 and the electrical generation 
assembly 18. The vertical leg 94 (Figs. 7-9) connects the wind powered generator 12 to the 
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tower 14. The vertical leg 94 has a splined shaft 100, a pivot cap 102 and an electrical transfer 
device 104. The splined shaft 100 includes an elongated tube 106 and four splines 108 
extending radially from the elongated tube 106 along the length thereof at every 90° on the 
outside surface thereof. The pivot cap 102 is connected to an end of the elongated tube 106 
5 and includes a guide ring 110, a bearing plate 112 with a downwardly depending skirt 113, an 
extension ring 114, a U-shaped half-pipe member 116, connecting bolts 118 and top U-bolts 
120. The bearing plate 112 is connected to the end of the elongated tube 106. The guide ring 
110 extends from a bottom surface of the bearing plate 112 and surrounds a top portion of the 
elongated tube 106 and a top of the splines 108. The extension ring 114 extends from a top 

10 surface of the bearing plate 112 and has the U-shaped half-pipe member 116 connected to a top 
thereof. The connecting bolts 118 also extend from the top of the bearing plate 112, with one 
connecting bolt 118 abutting a side edge of the U-shaped half-pipe member 116 and the 
extension ring 114. As seen in Fig. 6, the U-shaped half-pipe member 116 is configured to 
accept the horizontal leg 96 of the wind powered generator 12 and the top U-bolts 120 wrap 

15 around a top surface of the horizontal leg 96 and engage the connecting bolts 118 to connect 
the horizontal leg 96 to the vertical leg 94. The U-shaped half-pipe member 116 is preferably 
located off center (Fig. 8) on the extension ring 114, As discussed in more detail below, the 
U-shaped half-pipe member 116 is located off-center to help rotate the airfoils 16 of the wind 
powered generator 12 directly into the wind. The illustrated vertical leg 94 includes an 

20 electrical circuit for transferring electrical power from the power generation assembly 18 to a 
remote source. The electrical circuit includes a first set of electrical wires 123 from the 
electrical generation assembly 18 (see Fig. 6) that extend into the extension ring 114, through 
the bearing plate 112, and through the center of the elongated tube 106 to supply electricity 
from the electrical generation assembly 18 and the horizontal leg 96 to the vertical leg 94. The 

25 first set of electrical wires 123 also extends through the elongated tube 106 below the splines 
108 and contacts a pair of contact rings 122 located about the outer periphery of the elongated 
tube 106 below a bottom edge of the splines 108. The electrical transfer device 104 includes 
an outer tube 124 that slips over the end of the elongated tube 106. The electrical transfer 
device 104 also includes a pair of staggered contact housings 126 extending outwardly from the 

30 outer tube 24 on opposite sides thereof. The contact housings 126 are configured to accept leaf 
contacts to align the leaf contacts 127 with the contact rings 22 on the elongated tube 106, 
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thereby creating an electrical circuit between the wiring within the elongated tube 106 and the 
leaf contacts 127. The leaf contacts 127 are connected to a second set of electrical wires 125 
that supplies the power from the wind powered generator 12 to the remote source (see Figs. 1 
and 2). 

5 In the illustrated example, the horizontal leg 96 (Figs. 10-13) of the wind powered 

generator 12 connects the airfoils 16 and the electrical generation assembly 18 to the vertical 
leg 94. The horizontal leg 96 includes an outer fix rod 128 positioned in the U-shaped half- 
pipe member 116 of the vertical leg 94 of the wind powered generator 12 and connected 
thereto with the U-bolts 120. The horizontal leg 96 also includes an inner rotatable rod 130 

10 located within the outer fix rod 128 and a hub 132 connected to an end of the inner rotatable 
rod 130 extending from a first end 144 of the outer fixed rod 128. The hub 132 includes an 
octagonal plate 134, a plurality of spar retaining half pipes 136, an enlarged sleeve 135, a 
plurality of front trusses 138 and a plurality of rear trusses 139. The enlarged sleeve 135 is 
connected to the end of the inner rotatable rod 130 extending from the first end 144 of the 

15 outer fix rod 128. The octagonal plate 134 is located on the enlarged sleeve 135 with a front 
surface 140 of the octagonal plate 134 being perpendicular to an outside surface of the enlarged 
sleeve 135. The front trusses 138 extend from the front surface 140 of the octagonal plate 134 
at a point adjacent an angle on the circumferential surface of the octagonal plate 134 to the 
enlarged sleeve 135 at a point distal the front surface 140 of the octagonal plate 134 to provide 

20 support and stability to the octagonal plate 134. Likewise, the rear trusses 139 extend from a 
rear surface 141 of the octagonal plate 134 at a point adjacent an angle on the circumferential 
surface of the octagonal plate 134 to the enlarged sleeve 135 at a point distal the rear surface 
141 of the octagonal plate 134 to provide further support and stability to the octagonal plate 
134. Each of the spar retaining half-pipes 136 are connected to the front surface 140 of the 

25 octagonal plate 134 and extend radially from the enlarged sleeve 135 toward a flat edge of the 
octagonal plate 134. As explained in more detail below, the spars 98 are connected to the hub 
132 by the spar retaining half-pipes 136. The horizontal leg 96 also includes a fin 142 
extending radially from and fixed to the outer fixed rod 128. The fin 142 assists in positioning 
the airfoils 16 into the wind. The electrical generation assembly 18 is fixed to a second end 

30 146 of the outer fixed rod 128 and an end of the inner rotatable rod 130 extending from the 
second end 146 of the outer fixed rod 128. 
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The illustrated spars 98 (Fig. 14) of the present invention connect the airfoils 16 to the 
hub 132 of the horizontal leg 96. Each of the spars 98 has a flared end 148 for connecting the 
spar 90 to the hub 32. As seen in Fig. 14, the spar 98 is placed within the spar retaining half- 
pipe 136 of the hub 132 with the flared end 148 of the spar 98 being located between an inner 
5 end edge 150 of the spar retaining half-pipe 136 and the enlarged sleeve 135. Inverted U-bolts 
152 retain the spars 98 within the spar retaining half-pipe 136 by wrapping around the spars 98 
and the spar retaining half-pipe 136 and being connected to the octagonal plate 134 of the hub 
132. An outer annular end 156 of the spar 98 includes a bolt 154 therethrough which is 
aligned with the diameter of the spar 98. A disc-shaped cam 158 is connected to each end of 

10 the bolt 198. The disc-shaped cams 158 are positioned on opposite sides of the outer annular 
end 156 of the spar 98. An octagonal brace 160 is connected to an approximate midpoint of 
the spars 98 of each of the spars 98 for stabilizing the spars 98. The octagonal brace 160 also 
includes eight springs 162 connected to the octagonal brace 160 and the airfoils 16. As 
explained in more detail below, a combination of the disc-shaped cam 158 of the spar 98 and 

15 the spring 162 assists in rotating the airfoils 16 out of the wind as wind speed increases and 
rotating the airfoils 16 into the wind as wind speed decreases. 

In the illustrated example, the airfoils 16 (Figs. 12-14) power the electrical generation 
assembly 118 by rotating the spars 98, the hub 132 and the inner rotatable rod 130 to produce 
power in the electrical generation assembly 18. Preferably, the wind powered generator 12 

20 includes eight airfoils 16 and associated spars 98 with at least six airfoils 16 being preferred, 
and it is contemplated that the wind powered generator 12 could have two or more airfoils 16. 
Each of the airfoils 16 includes a rib running perpendicular to the spar 98, thereby separating 
the airfoil into chambers. Each airfoil 16 preferably incorporates a slight twist along its span 
or cord to improve an airfoil angle of attack to the wind (i.e., the outer edge of the airfoil 16 is 

25 traveling faster than the inner edge of the airfoil 16). The twist of the airfoils 16 improves an 
airfoil angle of attack because air flowing over the surface of the airfoil 16 is the composite of 
two vectors, the speed of the true wind which is perpendicular to the rotational plane of the 
airfoils 16 and the wind over the airfoil 16 caused by a movement of the airfoil 16 at right 
angles to the true wind. Therefore, the airfoil 16 experiences an apparent wind "ahead" of its 

30 movement. This "apparent" wind is faster and more pivoted to the airfoil movement as the 
airfoil 16 speed increases further from a center of rotation of the airfoils 16. 
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The airfoils 16 of the illustrated invention include a tube 164 extending longitudinally 
through the airfoil 16 adjacent a leading edge 166 of the airfoils 16. The spar 98 is inserted 
into the tube 164 to connect the airfoil 16 to the spar 98. Preferably, the spar has an outer 
diameter of l 7 /s inch and the tube 164 has an inner diameter of 2 inches, thus allowing the 
5 airfoil to rotate freely about the spar 98. An inner end 168 of the tube 164 of the airfoil 16 
includes a diamond shaped flange 170 having a central opening 172 for accepting the spar 98. 
The spring 162 connected to the octagonal brace 160 is also connected to a side portion 174 of 
the diamond shaped flange 170. The spring 162 is tensioned to bias the side portion 174 of the 
diamond shaped flange 170 towards the connection point of the spring 162 to the octagonal 

10 brace 160. Consequently, the airfoils 16 are biased into position wherein the leading edge 166 
of the airfoils 16 is in the direction of rotation and an upwind face 176 of the airfoils 16 is 
facing the wind. The spring 162 also biases the airfoil 16 towards the hub 132. An outer end 
178 of the tube 164 of the airfoil 16 has a circular cam 180 attached to an end thereof. The 
circular cam 180 has an axis colinear with the tube 164 and accepts the spar 98 therethrough. 

15 The circular cam 180 works with the disc-shaped cam 158 of the spar 98 to move the airfoil 16 
out of the wind as wind speed increases. 

The illustrated airfoils 16 will move out of the wind as wind speed increases, thereby 
maintaining the rotational speed of the hub 132 substantially constant and protecting the wind 
powered electrical generation system 10 from damage. During initial operation of the wind 

20 powered electrical generation system 10, the upwind face 176 of the airfoil 16 will face the 
wind at approximately a 90° angle. As wind speed and the rotation speed of the hubs 132, 
spars 98 and airfoils 16 increase, centrifigual force will force the airfoils 16 to move outward 
along the spar 98 towards the outer annular ends 156 thereof. Additionally, the force of the 
wind will force the upwind faces 176 of the airfoils 16 rearward. As the airfoil 16 moves 

25 outward, the cam 180 of the airfoil 16 will abut the disc-shaped cams 158 of the spar 98. As 
seen in Figs. 13 and 14, the circular cam 180 has a top edge surface 182 having a pair of U- 
shaped valleys 184. When the airfoil 16 is in its innermost position, the disc-shaped cams 158 
of the spars 98 are located adjacent a peak 186 of the top edge surface 182 of the circular cam 
180. As the airfoil 116 moves outward, the disc-shaped cam 158 will abut the top edge surface 

30 182 of the circular cam 180 and the disc-shaped cam 158 will be forced into the bottom of the 
U-shaped valleys 184 of the top edge surface 182 of the circular cam 180. Since the circular 
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cams 180 will abut the disc-shaped cam 158, the combination is considered to be a double cam. 
Consequently, a trailing edge 188 of the airfoil 16 will move out of the wind as the circular 
cam 180 rotates. Therefore, less wind will be contacting the upwind surface 176 of the airfoil 
16, thereby slowing the rotation of the spars 98 and the hub 132. Consequently, the rotation of 
5 the spars 98 and the hub 132 can remain substantially constant regardless of wind speed. As 
the wind speed reduces, the spring 162 will pull the diamond shaped flange 170 of the airfoil 
16 downward and will cause the airfoil 16 to rotate upon the spar 98. Consequently, the disc- 
shaped cam 158 of the spar 98 will abut the top edge surface 182 of the circular cam 180 to 
force the disc-shaped cam 158 into contact with the peak 186 of the top edge surface 182 of the 

10 circular cam 180. Additionally, since the spar 98 is located adjacent the leading edge of the 
airfoil 16, the air pressure from the wind on the trailing edge of the airfoil will be greater than 
the air pressure at the leading edge of the airfoil 16, thereby forcing the airfoil 16 to rotate 
rearward as the wind increases. Therefore, the trailing edge 188 of the airfoil 16 will rotate 
into the wind, thereby causing the wind to strike a greater portion of the airfoil 16 and cause 

15 the spars 98 and hub 132 to rotate at a greater speed. 

In the illustrated example, the electrical generation assembly 18 converts the 
mechanical energy from the rotation of the airfoils 16 into electrical power. The electrical 
generation assembly 18 includes a generator 190, a generator housing 192, a first wheel 194, a 
second wheel 196, a first tread 198 and a second tread 200. The generator housing 192 holds 

20 the generator 190 in position relative to the vertical leg 94 of the wind powered generator 12 
and is fixed to a second end 146 of the outer fix rod 128 of the vertical leg 94 of the wind 
powered generator 12. The generator 190 is preferably permanent magnet DC generator. The 
first wheel 194 is connected to the end of the inner rotatable rod 130 of the horizontal leg 96 
that extends from the second end 146 of the outer fix rod 128. Consequently, the first wheel 

25 194 rotates with the inner rotatable rod 128, the hub 132, the spars 98 and the airfoils 16. The 
second wheel 196 is connected to the generator housing 192 and has an axis of rotation parallel 
to the axis of rotation of the first wheel 194. The second wheel 196 includes a first circular 
sheave 202 extending from a face of the second wheel 200. The first tread 198 extends around 
an outside surface 204 of the first wheel 194 and the first circular sheave 202 of the second 

30 wheel 196. Therefore, the second wheel 196 and the first circular sheave 202 will rotate with 
the first wheel 194. Furthermore, since the outer surface of the first sheave 202 has a smaller 
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circumference than the first wheel 194, the first circular sheave 202 and the second wheel 196 
will rotate at a faster speed than the first wheel 194. The generator 190 includes an input shaft 
206 aligned with the outside surface 208 of the second wheel 196. The second tread 202 wraps 
around the outside surface 208 of the second wheel 196 and the input shaft 206. Consequently, 
the input shaft 206 of the generator 190 will rotate with the second wheel 196, the first wheel 
194, the inner rotatable rod 130 and the hub 132 of the horizontal leg 96, the spars 98 and the 
airfoils 16. The rotation of the input shaft 206 of the generator 190 produces power in the 
generator 190 as is known to those well skilled in the art. The first set of electrical wires 123 
extend from the generator 190 along the horizontal leg 96 and down the vertical leg 94 of the 
wind powered generator 12 as discussed above for powering objects located remotely from the 
wind powered electrical generation system 10. 

The illustrated wind powered electrical generation system 10 can be packaged as an 
assembly and easily constructed in use by anyone. First, the lowermost tower section 20 of the 
portable tower 14 is preferably connected at a lower end to cement in the ground or beside or 
on top of a building. The upper tower section 22 or the remaining lower tower sections 20, 
depending on the total number of lower tower sections 20, are then connected to the lowermost 
lower tower section 20 using the vertical braces 36. Finally, if not already done so, the upper 
tower section 22 is connected to a top portion of the upper most lower tower section 20. 
Additionally, the carriage 46 can be positioned on the elevator 24 at any time during the 
construction of the portable tower 14 by inserting the first side guide 45 and second side guide 
47 of the vertical track 44 within the grooves 58 of the carriage 46. After the portable tower 
14 is built and the carriage 46 is placed within the vertical track 44 of the elevator 24, the 
cable 88 of the carriage raising assembly 84 is connected to the cross plate 80 of the carriage 
46 at one end, wrapped over the pulley 90 at the top of the portable tower 14 and connected at 
a second end to the winch or windlass 86. Therefore, the carriage 46 can be raised or lowered 
vertically along the portable tower 14. The wind powered generator 12 is then assembled by 
connecting the airfoils 16 to the spars 98, the spars 98 to the hub 132, the octagonal brace 160 
to the spars 98 and the airfoils 16, the hub 132 to the inner rotatable rod 130, and the electrical 
generation assembly 18 to the inner rotatable rod 130 and outer fixed rod 128 as described 
above. Furthermore, the horizontal leg 96 of the wind powered generator is connected to the 
vertical leg 94 as described above. At this point, the carriage 46 is lowered to the bottom of 
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the portable tower 14 and the vertical leg 94 of the wind powered generator 12 is inserted into 
the top pivot ring 50 of the carriage 46 until the bearing plate 1 12 of the vertical leg 94 rests 
on the roller bearings 55 of the carriage 46. The first middle support piece 62 is then 
connected to the second middle support piece 64 of the middle support 54 of the carriage 46 
using fasteners as described above, thereby capturing a middle portion of the elongated tube 
106 of the vertical leg 94 within the ring formed by the first semi-circular channel 66 of the 
first middle support piece 62 and the second semi-circular channel 74 of the middle support 54. 
The leaf contacts 127 are then inserted into the contact housings 126 of the electrical transfer 
device 104. The elongated tube 106 of the electrical transfer device 104 is slid onto an end of 
the elongated tube 106 of the vertical leg 94 until the leaf contacts 127 contact the contact rings 
122 of the vertical leg 94. Finally, the second lower support piece 69 is connected to the first 
lower support piece 67 of the lower support 56 of the carriage 46 to maintain the electrical 
transfer device 104 on the elongated tube 106 of the vertical leg 94 and to stabilize the bottom 
of the elongated tube 106 of the vertical leg 94. 

Once the wind powered electrical generation system 10 is fully assembled, the carriage 
46 can be raised with the carriage raising assembly 84 until the carriage 46 is located at the top 
of the portable tower 14. Once the carriage 46 is located at the top of the portable tower 14, 
the vertical fin 142 will rotate the horizontal leg 96 of the wind powered generator 12 as a side 
surface of the fin 142 is being pushed by the wind to position the airfoils 16 into the wind. 
The U-shaped half-pipe member 116 of the vertical leg 94 of the wind powered generator 12 is 
positioned off center and a surface of the fin 142 connected to the horizontal leg 96 of the wind 
powered generator has a larger surface on one side of the pivot axis of the vertical leg 94, 
thereby allowing the horizontal leg 96 and the vertical leg 94 of the wind powered generator 12 
to rotate if the wind powered generator 12 is raised into the wind when the surfaces of the 
airfoils 16 are parallel to the wind such that the airfoils 16 themselves would not rotate the 
wind powered generator 12 into the wind. 

The wind powered electrical generation system 10 of the present invention easily allows 
anyone to build an electrical generation system on any part of their property. Furthermore, 
since the airfoils 16 of the wind powered generator 12 will rotate out of the wind, the portable 
tower 14 does not require a large base. Therefore, the wind powered electrical generation 
system 10 can be placed adjacent dwellings, even in residential areas. Furthermore, the 
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rotation of the airfoils 16 out of the wind upon the spars 98 allows the wind powered electrical 
generation system 10 to run smoothly and quietly. Additionally, the generator 190 is located 
downwind of the airfoils 16, thereby minimizing horizontal oscillation of the horizontal leg 98 
of the wind powered generator 12. The generator 190 can be located downwind because of the 
5 low rotational speed of the airfoil 16 of the wind powered generator 12 and because the airfoils 
16 are spaced from the hub 132 and therefore any turbulence created by the generator 190 will 
not affect the airfoils 16. 

The above description is considered that of the preferred embodiment only. 
Modification of the invention will occur to those skilled in the art and to those who make or 

10 use the invention. For example, the upper tower section 22 and the lower tower sections 20 
can have diagonal struts extending between the columns for extra rigidity for the tower 14. 
Furthermore, the terms "front" and "rear" as used herein to described the horizontal leg 96 are 
relative terms and do not reflect the direction of the wind because the wind powered electrical 
generation system 10 includes a upwind generator 190 and the wind will contact the rear face 

15 of the hub 138 as the wind passes by the hub 138. Therefore, it is understood that the 

embodiment shown in the drawings and described above is merely for illustrative purposes and 
not intended to limit the scope of the invention, which is defined by the following claims as 
interpreted according to the principles of patent law, including the doctrine of equivalents. 
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